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ABSTRACT 

PROBLEM TO BE SOLVED: To provide a method and a device for easily 
manufacturing a thin film by continuously generating uniform glow discharge 
plasma under pressure near atmospheric pressure for performing glow 
discharge plasma treatment stably at manufacturing the thin film in a 
manufacturing process of a semiconductor element. 

SOLUTION: Feed gas is introduced between counter electrodes under pressure 
near atmospheric pressure in a laminate formation process of the 
semiconductor element, and a pulsive electric field is applied between 
counter electrodes for changing the feed gas into the glow discharge plasma 
and for forming the thin film in the manufacturing method of the 
semiconductor element. 
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20 n seTFT&a. 1 0 0/i sS«A5ttt«*»#7- 

■&Jt**DPSIHIfcM:. SEE (fetttt) *»aH»LTH*irs 
30 [0 0 5 5] /IJPXmi^cOjt^TA^D^fP^fe^ 

[0 0 5 6] ±te/i;uxm#co«^g«. 1 o~ 1 0 

OOkV/cmT&D, »*b< 142 0~3 0 0 k V/ 
cmTW. QiraiKAtl 0 k V/cm*SlTa&Stja 

a£*nftt*fr9-rfr. 1 o o o kv/cmsa«t 

40 7-^iJt^«^U J ?»-r<7S:S. 

[0 0 5 7] ±ffi/i;P^ffi|f©^»Sc»4, 0. 5 kHz 
£A±Tfe*Ht*<»*bVi. 0. 5kHz*S§T*-&t 

m\m\zmfe2tite\,*&, #jbs*itw* 13. 5 6M 

Hz. MKMWffi^nTHS 5 0 0MH z tl/Jt)fciS 
V»tt««dfr«&. 5 0 0kHz£tTAW*UK d© 

50 [0 0 5 8] *fc, JteS/t;i/X©*K*Jlt«.^fcO©/1 



psxmi&mmii, 2 0 0 u s &r?-t:%>%>z. l 

< . iDI?Sl/<B3~2 00(tsTS§. 2 0 0 u s 

trxD/vuxmsmffl&t* mi 1 ^tc^j^^LT^^ 

ON, OFF®gg9]§Lft*5&&rt»;*3&M:i$t? 

[0 0 5 9] K±©4*«a>&. *^hjo^S«. 
^©SJigKiS^T, #*S®©^H. ^#;f*©£ 

fi£ (ASK) , S i &»J*«©»K»jEfatfpJte£fc*. 

[o o 6 oj ma«»j«fflcDjg»^tuT, 

A 1 . Cu, Si. Ti, Sn?©ia©^B-*ift 

s N, Z>Z. S&fc. S 

ffltfXtUTte, S i S i -/\Dy>3& 

#7.. S i-7yfMX, fcl&tf. >^>, >?->^> 
^ffl^7t^7rXS ifi, Jl^USiS, Si-CI 
Zfonm&l&tfLZtl. ->7>^Xt:GeH, . AsH 

^77XS iil:P, B. As. G e^F— tf>y 30 

[0 0 6 1] Stt^fl5lc®^i$. ft&mW.M* 

>j««©J«Bltt, I CleHSS, SSSr^7"l/ 

£. 

[0 0 6 2] 8ftttftC^£tt«0«A3B»&. JS»#X 
J: r> Tl&f?;* nfcgB^*T#l3£?T ? 

>, 7JPr/>. *-fe/>^©l&#X, &$fttt«#n|ttf 40 

«fcv». SE*. *^ffifi8©BE2;TK:i5V>T«. "\U">A 

tifcm#^fi3ioT-&7jfeic«tn«, _hj£©«fc?i;:, 

[0 0 6 3] 7<5l£Ej5^©ff*TlCiiUT{4> ^ 
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[0 0 6 4] J®»*X©^Stt3{f^tOjBdtt«. #x 

©asjctDiijESi^snso nm^oaKdntt'rtf 
si), js^^fx©fflg«o. 0 0 i~i om&%t.-rzz. 

t**«F*U<. «k«3»SU<«0. 001~0. 5ft« 

[0 0 6 5] *^©/i;i/XM*fflufc*aEftfe 

ft. rwrxmikti. mm. wwcD/^^-^ia 
D**«K«t4 ^m^m^mmn =? * - * *> sisg-e * 

[0 0 6 6] **W©yn-«E«^^XT«iatt. s*f 
[0 0 6 7] 

[0068] xitm 

0 9©«t3&¥fr s F«Si®g*fliV»fc. mSl 2 Ut- 
>U7 (SUS304) §8, t!30 OmmXS^ 10 0 
mmx®*2 0mm) tiffil2' Ut>UX (SU 
S 3 0 4) S!, <I3 0 OmmXfiS l 0 0mmX|*2 
Omm) i:iMl«:i:lT7;i'5tJ 1 mm ©/?£{;: 
i»tT, 2mm©KtlSrMViT J FfTl'^:Sb, oK^tii 
LO^S. 5mm8in7t^:aJCJj?U-f S Y74)V2x 
$ : 10 0X10 Omm. JP* : 5 0 Mm) SftftRS 

[0 0 6 9] }ftig*K#>^T^Bf«5*<l. 3 3 3X 1 0 

™*10. 13X10' PaCbfct. Hfl^iU 
T. >^>0. 1 %. tK^I %$7iW>5!fXIC«tD^ 
f?b7cfi-&^Sr^A^l e^^^Sl^tC^Abifc., f%. 
ffil2tl2' ffll:Bl 1 (a) ©/"?JUX8iJg£ffll,>. 
n;^4%±i<t)ajg5MS. ^^Scl 0kHz. ®BE 
Vpp20kV. 9 5kPaTT^fTofci:C5, 



{ 8 ) 

:3 

Z<DhZ<Dh%VAm'&\Z* 3 0 r.rr./ra i r.T&ofco 

[0070] itmmi 

rt-5S0iJ 1 K*wr. EPiD'Sy^t i/T, 1 5 OMH z©s 

TJBfr>S£0l>tt. &j»B£H— (CUT. #U-f 5 H7.f 

77XS i i5£?©±l&te. JEfflBS&tt. 
6 nm/m i nTSot. 

[0 0 7 1] &BB2 10 
0 9©giGg£J?l</>. -f >7-f >fiRBt*frr>fc. Bttftfe 
#£«BLfcm®§ 2mm©P.3Ri£BV>T¥fTK:BB 
L. fMsftfXtiTEOSSrO. 3%, m^2 0%JgAL 

i 0 2 JBtftWjftdttTiStK 1 0 

0 nm/m i n "Tr&oito 
[0 0 7 2] 

[*9I©34*) **»H©/W*18#*BiiBf S*WMt 20 
?©Stifi£SIO:ntf. *&JEi5B©£EftTlc&vvc. 

S&lc, 8BB:/7X7£j:£]BE3^tfi3tt-?««© 
TS84gtt*a«t*. SPSHT&^l/"^©^** 30 

UBBettWAJRl!] 

[si] *w#siffo«j«*KwraH"r**. 

[0 2] *»9i©«*^7Xvj0a3(EB©-«*w-r« 
iS#i®0-?&£o 
[0 3] *«W©tt«:/5XVffla«B©B©«1fciR-r 



$$83 20C2-23746S 
14 

[04] m^7°7X^&mmm<Dm&mmi$®$gt-~(D 
[0 5] affl^5Xv«saiSffi©Bflca^#sec-© 

<BS©EB©— B©BT»-5. 

[06] &@:/7XvMS^©#;*i&£ttiLP©-0ij 
©0fab-5o 

[0 7] ft«^xvaia3fi[a©^xi»sd»bp©-^ 

©0T&-?>. 

[0 8] IStT'^XvlIgiO^X^ga L P O-fJ 
©0T&-5. 

[0 9] ^X«CtrtBUtttt^7X7ffiSSB©— «9©BI 

[010] «x^taiLM^7X-7jiai8i0-«j0 
0T&-5o 

[011] *$^©/1Jl<;if8ll©B&^?B£Eafc»H'? 
[*3F*t©Ift9§] 

1 s« 

2 ->'J3>R 

3 v— *S8B 

5 BISIttftflc 

6 $r*- 

7 ->3 >Jg| 

i o ®m 
1 1 mm 

1 2 JbgBS® 
1 3 TS5«S 

1 4 b#««#&is 
i 5 ®.mm# 

1 6 BfttfxBAQ 

i 6 1 sc##7.{*$seB 

1 7 flXPKfUllP 

i 8 mm 

1 9 

2 i as 

2 2 if 



[01] 



[04] 



[05] 



[08] 
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(a) 



$m (b) 




(51) Int. CI. 1 

C2 3C 16/517 

H0 1L 31/04 
H 0 5 H 1/46 



flune« 



F I 

C2 3C 16/517 
H 0 5 H 1/46 

H 0 1 L 31/04 



r-?3-K mm) 



M 
V 




( '.J ) tt!S!2 0 02-2 3 7 4 6 3 

A 4GQ75 AA24 EC04 5DC3 CA16 CA47 

CA63 DA01 DA02 DAI 8 EB01 

EB42 EC21 SDH FCI5 

4K03C AA06 AAG3 Ml 4 AA16 AA27 

BA30 BA44 CA02 CA07 CAI7 

FAC1 FAC3 GAM HA 07 JA09 

J All JA14 KA08 KA14 KA30 

KA32 KA46 LAI 2 LAI 5 LAI 6 

5F045 AA08 AB04 AB32 AC01 AC07 

AC11 AC16 AE29 DP22 EH04 

EH08 EH13 EH19 

5F051 AA05 CA15 CA23 CA35 CA40 

GA03 GA05 
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